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(57)Abstract: 

PROBLEM TO BE SOLVED: To give no sense of incompatibility and no 
shock to a driver by detecting the state of a brake, restarting an engine 
from the stop state when the brake is released, and smoothly starting a 
vehicle when an accelerator is operated. 

SOLUTION: Whether an engine stop is feasible or not is judged when the 
prescribed time elapses after a vehicle is stopped (S1). If the engine stop is 
feasible, the on/-off-state of a brake is judged (S2). If the brake is set to 
the on-state, whether the storage capacity (SOC) value of a battery is (a)% 
or above or not is judged (S3). If rt is (a)% or above, the control signal for 
stopping the engine is outputted to the engine, a motor generator, a clutch, 
and a transmission to stop the engine (S4). After the engine is stopped, the 
on/off-state of the brake is detected and judged (S5). If the brake is set to 
the on-state, whether the SOC value is (a)% or above or not is judged (S6). 
If the SOC value is (a)% or above, the engine stop state is continued. If the 
SOC value is below (a)%. the control signal for starting the engine is 
outputted to various components (S7). 
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(54) ENGINE STOP CONTROL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To give no sense of incompatibility and no 
shock to a driver by detecting the state of a brake, restarting an engine 
from the stop state when the brake is released, and smoothly starting a 
vehicle when an accelerator is operated. 

SOLUTION: Whether an engine stop is feasible or not is judged when the 
prescribed time elapses after a vehicle is stopped (S1). If the engine stop is 
feasible, the on/-off-state of a brake is judged (S2). If the brake is set to 
the on-state, whether the storage capacity (SOC) value of a battery is (a)% 
or above or not is judged (S3). If it is (a)% or above, the control signal for 
stopping the engine is outputted to the engine, a motor generator, a clutch, 
and a transmission to stop the engine (S4). After the engine is stopped, the 
on/off^state of the brake is detected and judged (S5). If the brake is set to 
the on-state, whether the SOC value is (a)% or above or not is judged (S6). 
If the SOC value is (a)% or above, the engine stop state is continued. If the 
SOC value is below (a)%, the control signal for starting the engine is 
outputted to various components (S7). 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The engine shutdown control unit characterized by restarting an engine from a idle state when it is the engine 
shutdown control unit which suspends an engine temporarily in the stop state under vehicles operation, the operating 
state of a brake is detected and a brake is taken off. 

[Claim 2] The engine shutdown control unit characterized by restarting an engine in the state where detected further the 
amount of accumulation of electricity of the accumulation-of-electricity means carried in vehicles in the engine 
shutdown control unit according to claim 1, the aforementioned engine has stopped, and the brake is operating when the 
aforementioned amount of accumulation of electricity is less than a predetermined value. 

[Claim 3] It is the engine shutdown control unit characterized by being the hybrid car to which the aforementioned 
vehicles put an engine into operation on the turning effort of a motor charging dynamo in an engine shutdown control 
unit given in either of the claims 1 and 2. 



[Translation done.] 



Page 1 of 7 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to an engine shutdown control unit and the engine 
shutdown control unit which suspends an engine temporarily in the stop state under vehicles operation especially. 
[0002] 

[Description of the Prior Art] Conventionally, the equipment which performs engine shutdown control on stream is 
proposed as technology which improves the mpg of an automobile in response to the demand of saving resources. An 
engine shutdown control unit is equipment which suspends an engine temporarily in the stop state under vehicles 
operation so that it may explain below. 

[0003] During an operation run of vehicles, vehicles may stop frequently on the red signal in a crossing, and a traffic 
congestion way. While having stopped, the fuel of a part consumed by the idling of an engine can be saved by 
suspending an engine. An engine shutdown control unit is equipment which aims at improvement in mpg of an 
automobile by suspending an engine temporarily paying attention to this point, if vehicles are suspended during an 
operation run, and restarting an engine at the time of resumption of a run. 

[0004] The composition of the conventional engine shutdown control unit is indicated by drawin g 1 and draw ing 2 of 
JP,4-246252,A. ****** equipment detects information, such as the vehicle speed and accelerator-on operation, and it is 
constituted so that the control signal for suspending an engine temporarily during a stop based on these information may 
be outputted. The vehicle speed is zero, an accelerator is OFF, and specifically, when the electrical machinery and 
apparatus carried in vehicles is not energized, the condition precedent of an engine is satisfied, and the control signal for 
suspending an engine is outputted. And a change gear is in a low-gear state, when the clutch is connected and an 
accelerator is set to being turned on (that is, it got into the accelerator pedal), the conditions of engine restart are 
satisfied, and the control signal for restarting an engine is outputted. 

[0005] Thus, the conventional engine shutdown control unit makes ON operation of an accelerator the conditions of 
engine restart. That is, conventionally, when an operator does resumption of a run, equipment is constituted paying 
attention to operating an accelerator pedal so that an engine may be restarted as a signal of resumption of a run of ON 
operation of an accelerator. 
[0006] 

[Problem(s) to be Solved by the Invention] As mentioned above, each conventional engine shutdown control unit is 
constituted so that an engine may be restarted a condition [ ON operation of an accelerator ]. However, there is a 
problem as shown below in such composition. 

[0007] Conventionally, with equipment, the control signal for engine restart is outputted by ON operation of an 
accelerator, cranking of an engine is performed, and an engine starts, and vehicles depart. That is, vehicles depart 
through the time lag for an engine actually starting from ON operation of an accelerator. Since an operator breaks in an 
accelerator pedal further between this time lag, start more rapid than the case where an engine is not suspended is 
performed. For the time lag to the above start, and rapid start, smooth start is not performed but sense of incongruity and 
a shock may be given to an operator. 

[0008] Moreover, when equipment is conventionally formed in the vehicles carrying change gears by which an oil 
pressure control is carried out, such as a common automatic change gear and a nonstep variable speed gear (CVT), the 
following problems may arise further. Generally, such vehicles are constituted so that an oil pressure generating means 
may be driven by the engine output and the control oil pressure of a change gear may be generated. If an engine 
shutdown control unit operates here, control oil pressure will be downed with a halt of an engine, and control oil 
pressure will occur and start in response to engine restart. Therefore, when equipment is formed conventionally, normal 
control of a change gear is started through time lag until control oil pressure starts from ON operation of an accelerator. 



t 
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Therefore, the case where a change gear operates and suitable gear change control is not performed before the standup 
of oil pressure, operation of a change gear, and start of vehicles may become simultaneous, and may shock an operator. 
From the above, the sense of incongruity and shock an operator is shocked are puffed up further. 
[0009] As explained above, since ON operation of an accelerator is made into the conditions of engine restart, it 
originates in that there is time lag until an engine actually starts after accelerator-on operation, and there is a problem 
that an operator experiences sense of incongruity and a shock in the conventional engine shutdown control unit. 
[0010] Start is smoothly performed with operation of an accelerator and the purpose of this invention is to offer the 
engine shutdown control unit which does not give an operator the sense of incongruity resulting from the above- 
mentioned time lag, and a shock, in case the above-mentioned technical problem is coped with, an engine is restarted 
and vehicles depart. 
[0011] 

[Means for Solving the Problem] this invention is an engine shutdown control unit which suspends an engine 
temporarily in the stop state under vehicles operation, and when the operating state of a brake is detected and a brake is 
taken off, it is characterized by restarting an engine from a idle state. 

[0012] According to the above-mentioned composition, when vehicles carry out resumption of a run, restart of an 
engine is performed by release of a brake. Here, generally the engine shutdown control unit of the above-mentioned 
composition does so the improvement effect in mpg almost equivalent to the equipment which restarts an engine a 
condition [ the conventional accelerator-on operation ] from an operator doing ON operation of the accelerator promptly 
after release of a brake. And since starting of an engine is performed in advance of ON operation of an accelerator, 
vehicles depart smoothly with accelerator operation. When the change gear of an oil-pressure-control formula is 
furthermore carried, control oil pressure is started in advance of ON operation of an accelerator, and normal change gear 
control is performed at the time of accelerator operation. 

[0013] Moreover, in the state where detected further the amount of accumulation of electricity of the accumulation-of- 
electricity means carried in vehicles, the aforementioned engine has stopped, and the brake is operating, this invention is 
characterized by restarting an engine, when the aforementioned amount of accumulation of electricity is less than a 
predetermined value. According to this composition, the life fall of the accumulation-of-electricity means by the amount 
fall of accumulation of electricity while the engine shutdown control unit operated and the engine has stopped is 
prevented, and a bird clapper is avoided as restart of an engine is impossible. 

[0014] Moreover, the aforementioned vehicles with which the engine shutdown control unit of this invention is formed 
are hybrid cars which put an engine into operation on the turning effort of a motor charging dynamo. The above- 
mentioned hybrid car has few the noise and the shocks at the time of engine starting, and it is suitable for forming the 
engine shutdown control unit of this invention. 
[0015] 

[Embodiments of the Invention] 

The "operation gestalt 1 " operation gestalt 1 is a gestalt at the time of applying the engine shutdown control unit of this 
invention to a hybrid car. Drawin g 1 is explanatory drawing showing the engine shutdown control unit of this operation 
gestalt with the hybrid car structure of a system. 

[0016] The engine 1 and the motor charging dynamo 3 are connected and formed in the hybrid car system, and suitably, 
through the axis of rotation, a clutch 5, a change gear 7, a differential gear mechanism 9, and a wheel 1 1 connect one by 
one, and are prepared in the motor charging dynamo 3. Each above-mentioned composition is prepared so that torque 
may be transmitted mutually. The battery 15 which is an accumulation-of-electricity means is connected to the motor 
charging dynamo 3 through the inverter 13 prepared as a power converter. 

[0017] An engine 1 generates an engine output, and drives the motor charging dynamo 3 as an electric organ by this 
engine output, and transmits an engine output to a wheel 11, and makes it run vehicles. 

[0018] The motor charging dynamo 3 is a rotating machine which functions as a generator or a motor, and the Rota is 
directly linked with the crankshaft of an engine 1 . At the time of the function as a generator, the motor charging dynamo 
3 generates electricity by driving by the engine output as mentioned above, and braking energy is revived at the time of 
regenerative braking, and a battery 15 stores electricity the generated power. Moreover, it rotates by the electric power 
supply from a battery 1 5, a wheel 1 1 is driven on this turning effort, and it is made to run vehicles at the time of the 
function as a motor. Furthermore, the motor charging dynamo 3 performs cranking of an engine 1 by functioning as a 
motor at the time of engine starting. An inverter 13 is a power converter, and when a switching element switches, it is 
the composition of changing into a direct current the alternating current generated with the motor charging dynamo 3, 
and changing the direct current from a battery 15 into the alternating current for motorised. Moreover, the voltage 
sensor is attached in the battery 15 and the voltage value detected in the voltage sensor is outputted to the controller 17 
mentioned later. 
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[0019] Moreover, a change gear 7 is an unapproved change gear (CVT), and a change gear 7 and a clutch 5 are oil- 
pressure-control formulas. The oil pressure generated with the same oil pressure generating means which is not 
illustrated as control oil pressure of both composition is used, and this oil pressure generating means is driven by the 
engine output. 

[0020] The above is the hybrid car structure of a system which forms the engine shutdown control unit of this operation 
gestalt. Next, the engine shutdown control unit of this operation gestalt is explained. 

[0021] This engine shutdown control unit has the controller 17 shown in drawing 1 , and the vehicle speed, the 
operating state of a brake, and the voltage value of a battery 15 are inputted into this controller 17. Moreover, the 
controller 17 is constituted [ as seeming / the elapsed time after the vehicle speed serves as zero and stops / to 
understand ] like. And the controller 17 is constituted so that a control signal may be outputted to an engine 1, an 
inverter 13, a clutch 5, and a change gear 7. A controller 17 can be constituted using the same microcomputer as what is 
used for the electronic control (ECU) for control of each composition of an automobile. Hereafter, the content of control 
of a controller 17 is explained. 

[0022] A controller 17 judges whether the conditions of following (A) - (C) are satisfied based on input, and when all 
the conditions are satisfied, it is constituted like the after-mentioned as that in which engine shutdown conditions were 
satisfied so that the signal for carrying out halt control of the engine 1 may be outputted to each composition of a 
controlled system. 

[0023] The predetermined time has been passed since a halt of (A) "vehicles and the conditions for stopping the above- 
mentioned engine 1 are good for an engine shutdown." 
(B) "brake is ON state." 

(-- C) "the SOC value of a battery 15 is a % or more of predetermined values" 
It comes out. Hereafter, these conditions are explained further. 

[0024] Formation of the conditions of (A) is judged with the predetermined time having passed, after the vehicle speed 
becomes zero based on vehicle speed information. The reason for establishing conditions (A) is explained. In the 
situation that a gradual run and a gradual stop are repeated like [ at the time of vehicle warehousing ], even if it makes 
the degree of a stop suspend an engine, most improvement effects of mpg are not acquired but may cause trouble, such 
as mpg aggravation, conversely. By establishing conditions (A) here, the operation of this control unit in the above 
situations can be suppressed. As mentioned above, the predetermined time in conditions (A) is set as time when vehicles 
are judged to omit a gradual halt and a gradual run. 

[0025] Moreover, the conditions of (B) are judged based on the information which shows the operating state of a brake. 
The reason for establishing conditions (B) makes it the conditions of engine restart to take off a brake at the time of 
restart of the engine mentioned later, and is because it is required to turn on the brake as the premise. Moreover, since 
the brake is generally in ON state by operation of a driver during the stop, conditions (B) are suitable as conditions for 
an engine shutdown. 

[0026] In the conditions of (C), a "SOC value" is a numeric value showing the amount of accumulation of electricity of 
an accumulation-of-electricity means, and this operation gestalt expresses by percentage (%) as a ratio of the amount of 
accumulation of electricity to the capacity of an accumulation-of-electricity means. A SOC value is computed based on 
the detection value of the suitable quantity of state set up according to the kind of accumulation-of-electricity means. As 
this quantity of state, like the above-mentioned, battery voltage is detected and it incorporates to an engine shutdown 
control unit, and it consists of these operation gestalten so that a SOC value may be calculated from this battery voltage. 
In addition, as a quantity of state for calculating a SOC value, other quantity of states as show the amount of 
accumulation of electricity may be used, for example, current, battery voltage and both of current, the specific gravity of 
the electrolytic solution, etc. can be used. 

[0027] A judgment of that the conditions of (C) were satisfied is made by comparing the SOC value and a % of 
predetermined values acquired from the above, a % of predetermined values will be set as the value from which 
sufficient amount of battery accumulation of electricity is secured, if an engine 1 is suspended when a SOC value is 
these a % or more. Battery life will not fall and this sufficient amount of battery accumulation of electricity will be the 
amount of accumulation of electricity which can supply the demand voltage at the time of engine restart, if the amount 
of accumulation of electricity is secured. As mentioned above, by establishing conditions (A), when the amount of 
accumulation of electricity of a battery 15 is inadequate, an engine is suspended, battery life falls or a bird clapper is 
prevented as engine restart is impossible. In addition, you may set a % of this SOC predetermined value as the value 
which had a margin in consideration of the power consumption of each electrical machinery and apparatus after an 
engine shutdown. Moreover, you may set a % of SOC predetermined values as adjustable for every judgment of every 
operation of this control unit, and conditions (C). That is, the power consumption under engine shutdown may be 
predicted, for example based on the operating state of each electrical machinery and apparatus, and you may constitute 
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so that a % of SOC predetermined values may be set as the value which a battery-life fall etc. does not produce even if 
this prediction power value is consumed. 

[0028] As mentioned above, a controller 17 outputs the signal for carrying out halt control of the engine 1 to each 
composition, when all the conditions of above-mentioned (A) - (C) are satisfied. Specifically, while stopping an engine 
by ignition in an engine 1, halt of fuel supply, etc., the signal for stopping switching of an inverter 13, separating a 
clutch 5, and shifting a change gear 7 to a highness side, in addition making it the preparatory state for engine restart is 
outputted to each composition. 

[0029] After outputting the control signal for suspending an engine, when it judges whether the following conditions of 

(D) and (E) are satisfied based on the input mentioned above and the conditions of (D) or (E) are satisfied, the controller 

17 is constituted like the after-mentioned as that in which engine restart condition was satisfied so that the control signal 

for restarting an engine 1 may be outputted to each composition of a controlled system. 

[0030] (D) "brake was taken off with the conditions for making the above-mentioned engine restart." 

(-- E) "the SOC value of a battery 15 was less than a % of predetermined values" 

It comes out. Hereafter, these conditions are explained further. 

[003 1] It is one feature of this invention to establish conditions (D). A judgment of that conditions (D) were satisfied is 
made by judging it as release (ON->OFF) of a brake with having detected Brake OFF based on the information which 
shows the operating state (ON/OFF) of a brake, since a brake boils an operator promptly [ after / release ], he operates 
an accelerator and a rolling stock run is resumed, it can be considered that release of a brake is the signal of vehicles 
start Therefore, by making release of a brake into engine restart condition, sufficient improvement effect in mpg 
equivalent to the control unit on condition of the conventional accelerator operation is acquired. Moreover, by restarting 
an engine by release of a brake, an engine is restarted before accelerator operation and the operation effect of this 
invention of becoming possible to start vehicles smoothly with accelerator operation is acquired so that it may mention 
later. 

[0032] Moreover, conditions (E) are another feature of this invention, and are judged based on the voltage detection 
value of a battery 15 like the above-mentioned conditions (C). By establishing this condition, the fall of battery life is 
prevented and the situation it becomes impossible to engine restart is avoided so that it may explain below. While the 
engine shutdown control unit of this invention operated and the engine 1 has stopped, the motor charging dynamo 3 has 
also stopped, and with a battery 15, electric discharge for driving each electrical machinery and apparatus, such as a 
headlight, is performed. If the amount of accumulation of electricity of a battery 1 5 falls too much by this electric 
discharge, the situation where the fall of battery life and engine restart are impossible may be caused. A battery-life fall 
etc. is prevented by constituting so that a suitable SOC predetermined value is defined here, engine restart may be 
carried out when a SOC value is less than this predetermined value, and it may be made to generate electricity by 
driving the motor charging dynamo 3 by the engine output. In addition, although the above-mentioned SOC 
predetermined value is set up to the a same% as the above-mentioned conditions (C) in this operation gestalt, you may 
set it as a different value from conditions (C) suitably. 

[0033] If the equipment of which the continuation use under stop is required like an air-conditioner is made into an 
engine drive formula, it will stop in addition, being able to carry out continuation use of the above-mentioned equipment 
by the engine shutdown under stop in the vehicles which formed the engine shutdown control unit, therefore, such 
equipment — under an engine shutdown — continuation — the usable thing it is supposed that it is electromotive is 
desirable Thus, since the amount of electric discharge from the battery 15 under engine shutdown increases further 
when constituted, especially the thing for which the amount of accumulation of electricity of a battery 15 is supervised, 
and the fall of battery life etc. is prevented is useful by establishing conditions (E). 

[0034] A controller 17 outputs the signal for the conditions of the above (D) and (E) restarting an engine 1, when either 
is materialized to each composition as mentioned above. Specifically, a control signal is outputted to an inverter 13 so 
that the motor ability of the motor charging dynamo 3 may be made to perform cranking of an engine 1, and a control 
signal is outputted to make ignition and fuel supply perform in an engine 1 . In addition, a control signal is outputted also 
to a clutch 5 or a change gear 7. In addition, the control signal outputted for engine restart is good by the same signal as 
what is outputted to each composition from an electronic control (ECU) in a well-known hybrid car at the time of 
engine starting in the case of a start up. 

[0035] Drawing 2 is a flow chart which shows operation of the engine shutdown control unit of this operation gestalt. 
Control using above-mentioned condition (A) - (E) is performed according to this flow chart. If the vehicle speed serves 
as zero and vehicles stop, an engine shutdown control unit will start. And a predetermined time is passed since a stop 
and it judges whether an engine shutdown is good (SI), (conditions (A)) When an engine shutdown is improper, 
judgment of Step SI is continued, when an engine shutdown is good, it progresses to Step S2 and the ON/OFF state of a 
brake is judged (conditions (B)). In the case of Brake OFF, it returns to judgment of Step SI, in the case of Brake ON, it 
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progresses to Step S3, and it judges whether the SOC value of a battery 15 is a % or more (conditions (C)). When a 
SOC value is less than a %, it returns to judgment of Step SI, and the control signal for suspending an engine in step S4 
to a% or more of case is outputted to an engine 1 , the motor charging dynamo 3, a clutch 5, and a change gear 7, and an 
engine is stopped. 

[0036] After a halt of an engine detects and judges the ON/OFF state of a brake (S5, conditions (D)). In the case of 
Brake ON, it progresses to Step S6, and judges whether a SOC value is a % or more (conditions (E)), and in being a % 
or more, it continues an engine shutdown state. When a SOC value is less than a %, the control signal for progressing to 
Step S7 and putting an engine into operation is outputted to each composition, and an engine is put into operation. 
Moreover, when Brake OFF is detected in Step S5, it is judged as that of which the brake was canceled, and progresses 
to Step S7, and an engine is put into operation like the above. 

[0037] Drawing 3 is explanatory drawing showing a horizontal axis for operation of each composition of the hybrid car 
system under control by this engine shutdown control unit typically for a time-axis. While vehicles slow down and stop, 
this control unit starts control, and this drawing shows process until an engine restarts and a vehicles run is resumed 
with release of an operator's brake. As for this drawing, ON/OFF (ON of control oil pressure shows the state in which a 
normal oil pressure control is possible by the oil pressure standup.) of the control oil pressure of the vehicle speed, 
ON/OFF of an accelerator, ON/OFF of a brake, operation/halt of an engine 1, a clutch 5, and a change gear 7 is shown 
in order from the upper case. The book hereafter done so by this control unit using this drawing 
[0038] In the case of a stop, an accelerator serves as ON to OFF (inside A of drawing), the operate time which is until 
an operator moves a leg to a brake pedal from an accelerator pedal and makes a brake turn on is set, and a brake is 
turned on (inside B of drawing). The vehicle speed decreases by OFF of an accelerator, and ON of a brake, and the 
vehicle speed serves as zero and stops (inside C of drawing). Control of this control unit which followed the flow chart 
of drawing 2 by stop begins, and an engine 1 stops according to the output signal of a controller 17 after progress of a 
predetermined time (predetermined time explaining SI of drawing 2 ) from a stop (inside D of drawing). Moreover, the 
control oil pressure of the clutch 5 and change gear 7 which have been generated by the engine output with the engine 
shutdown is also downed. 

[0039] After an engine shutdown, if a brake is taken off, this control unit will detect brake release and will output the 
control signal for engine restart (inside E of drawing). And an engine 1 starts through cranking by the motor charging 
dynamo 3 (inside F of drawing). In addition, it is [ engine ] under starting and the dotted line given to the engine starting 
portion in drawing shows the state before the completion of starting. An oil pressure generating means to generate the 
control oil pressure of a clutch 5 and a change gear 7 in response to engine starting drives, and control oil pressure 
occurs and starts (inside G of drawing). In addition, the dotted line given to the control oil pressure state is immediately 
after the drive start of an oil-pressure-control means, the state before the oil pressure start is shown, and normal control 
of clutch 5 grade is performed after the oil pressure start (inside G of drawing). The operate time which is on the other 
hand after a brake is taken off is set, ON operation of the accelerator is done by the operator, and vehicles depart (inside 
H of drawing). 

[0040] In drawin g 3 , when the between engine to B-C stops, and continuation operation of the engine is being carried 
out in the meantime, the fuel of a part consumed by idling operation is saved. 

[0041] Moreover, when an accelerator is set to being turned on all over [ H ] drawing, starting of an engine 1 is 
completed (inside F of drawing), the control oil pressure of clutch 5 grade starts, and the normal oil pressure control is 
performed (inside G of drawing). Therefore, with ON of an accelerator, each composition of hybrid car systems, such as 
an engine 1 and a change gear 7, operates promptly, and the same smooth start as the case where engine shutdown 
control is not performed is performed. 

[0042] After an engine shutdown control unit operates and an engine stops according to this operation form above, by 
restarting release of a brake as conditions, an engine starts in advance of operation of an accelerator, and the control oil 
pressure of a clutch and a change gear occurs. Therefore, the displeasure and shocking generating resulting from the 
time lag to the completion of after [ accelerator operation ] engine starting in the above-mentioned conventional 
equipment are avoided. Moreover, since it constitutes so that an engine may be restarted when it presupposes that a halt 
of an engine is impossible when the amount of accumulation of electricity of a battery is less than a predetermined 
value, and the amount of accumulation of electricity is less than a predetermined value after an engine shutdown, the fall 
of the battery life by having formed the engine shutdown control unit is prevented, and a bird clapper is avoided as 
engine restart is impossible. 

[0043] In addition, if the engine shutdown control unit of this invention is formed in a hybrid car which was explained 
to the operation form 1, this invention will act suitably for the reason for the following. By the vehicles which formed 
this control unit, an engine shutdown/restart is performed repeatedly on stream. Since Rota of the motor charging 
dynamo 3 is directly linked to the crankshaft of an engine 1 and cranking at the time of engine starting is performed by 
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the turning effort of the motor charging dynamo 3 in the above-mentioned hybrid car system here, there are few the 
noise and the shocks at the time of engine starting. Therefore, it is hard to produce the noise at the time of engine restart, 
the goods nature fall which originated shockingly, wear, breakage of a cranking mechanism, etc. As mentioned above, 
this invention acts suitably to the hybrid car of this operation form. 

[0044] In addition, you may constitute the engine shutdown control unit of this operation gestalt in the electronic control 
(ECU) and one which control each composition of a hybrid car system. In this case, while detecting the information 
inputted into ECU, it can constitute so that a control signal may be outputted to each composition of a controlled system 
from the output means of ECU. 

[0045] Moreover, the engine shutdown conditions and restart condition which were explained with this operation gestalt 
can be changed within the limits of this invention. For example, to engine shutdown conditions, when a change gear is 
in a reverse state, you may add the conditions whose engine shutdown is made improper. In this case, according to the 
addition of conditions etc., it is constituted so that other required information may be inputted into a controller 17. 
[0046] Moreover, although the battery 15 was formed as an accumulation-of-electricity means of a hybrid car system 
with this operation gestalt, when a capacitor is formed, for example, the control unit of this invention can be applied 
similarly. In this case, voltage can be detected as an amount of accumulation of electricity of a capacitor, and a SOC 
value can be calculated from voltage. Moreover, although the change gear 7 of this operation gestalt was set to CVT by 
which an oil pressure control is carried out, when automatic ** manual change gears other than CVT may be applied 
and the change gear which is not an oil-pressure-control formula is used, this invention can be applied similarly. 
[0047] The "operation gestalt 2" operation gestalt 2 is an example at the time of applying the engine shutdown control 
unit of this invention to the automobile it runs by the conventional engine output. The engine shutdown control unit of 
this invention is applicable similarly to such a conventional automobile. 

[0048] Drawing 4 is explanatory drawing showing the composition of the automobile which applied the engine 
shutdown control unit of this operation gestalt. As shown in this drawing, an engine 21, the clutch 23, the change gear 
25, the differential gear mechanism 27, and the wheel 29 are connected one by one. The engine shutdown control unit 
has the controller 31, and it is formed so that this controller 3 1 may control an engine 21, a clutch 23, and a change gear 
25 based on input. 

[0049] Moreover, an engine 21 is adjoined and the starter motor 33 is formed. The starter motor 33 is constituted so that 
turning effort may be told to an engine 21 through gear mechanism and cranking may be performed at the time of 
engine starting. 

[0050] The starter motor 33 is connected with the battery 37 through the switch 35. In addition, it consists of batteries 
37 so that current may be supplied to other auxiliary machinery. The switch 35 is connected with the key switch and the 
controller 3 1 . And it is closed by the input of the signal from either a key switch or the controller 3 1 , and it is 
constituted so that it may flow through a starter 33 and a battery 37. 

[0051] The operating state of the vehicle speed and a brake and the voltage value of a battery 37 are inputted into a 
controller 3 1 like the operation gestalt 1 . And when all the conditions of above-mentioned (A) - (C) as well as the 
operation gestalt 1 are satisfied, it is constituted so that the control signal for an engine shutdown may be outputted to 
each composition. 

[0052] Moreover, when either of the conditions (D) and (E) which were explained to the above-mentioned operation 
gestalt 1 is materialized based on the above-mentioned input signal, the controller 3 1 is constituted so that the control 
signal for restarting an engine 21 may be outputted to each composition. That is, to a switch 35, the signal of switch 
closing is outputted and the control signal for ignition, fuel supply, etc. is outputted to an engine 21 . And the starter 
motor 33 drives by the supply current from a battery 37, cranking of the engine 21 is carried out by the starter motor 33 
by closing of a switch 35, and it starts by it. 

[0053] The composition of the engine shutdown control unit of this operation gestalt was explained above. Operation 
and the operation effect of the engine shutdown control unit of this operation gestalt are the same as operation and the 
operation effect of the operation gestalt 1 which were mentioned above in relation to drawing 2 and drawing 3 , and 
omit explanation. 
[0054] 

[Effect of the Invention] Since according to the engine shutdown control unit of this invention an engine is restarted 
from a idle state when a brake is taken off, an engine is restarted before ON operation of the accelerator is carried out. 
Therefore, it becomes possible to start vehicles smoothly with Accelerator ON, without giving an operator the sense of 
incongruity and shock by time lag for engine starting like equipment before. 

[0055] Since an engine is furthermore restarted according to this invention when the amount of accumulation of 
electricity of an accumulation-of-electricity means is detected and the amount of accumulation of electricity is less than 
a predetermined value, the life fall of the accumulation-of-electricity means by the amount fall of accumulation of 
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electricity while the engine has stopped is prevented, and a bird clapper is avoided as restart of an engine is impossible. 



[Translation done.] 



^^^^ 



Page 1 of 2 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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